Abstract. Based on the DEA analysis method and input-output principle, this study selected the natural water resources, water resources input and social economic indicators of Jilin Province to construct the water resources development efficiency model of Jilin Province and the water resources utilization efficiency model of Jilin Province. Using the above model to evaluate the water resources development and utilization efficiency of various cities in Jilin Province. Studies have shown that one-third of the prefecture-level cities in Jilin Province have low water use efficiency and have great potential for improvement. Policy recommendations have been put forward for the improvement of water use structure and water use efficiency. The research shows that the water saving potential of Jilin Province is 1.343 billion cubic meters, and the potential GDP will increase by 63.4 billion yuan due to the improvement of comprehensive water use efficiency.
Introduction
The Fifth Plenary Session of the Eighteenth Central Committee of the Eighteenth Party of the Party proposed that water is the foundation of survival, the source of civilization, and the essence of ecology. In order to better support China's water conservancy in building a well-off society in an all-round way, the party and the state have proposed new ideas for water management [1, 2] . Water resources and water environment have become the bottleneck restricting China's current economic and social development. How to balance water resources, water environment and economic development, and coordinated regional development has become a top priority. Water resources, water environment, water environment and people's living and health. It is closely related and is also the most important public product and production material. How to improve the utilization efficiency of water resources and improve the carrying capacity of water resources is a hot issue in current research. The mainstream scholars at home and abroad believe that the meaning of water resources carrying capacity is that water resources carrying capacity is the water resources of a certain region under a specific historical development stage, based on predictable technical, economic and social development levels [3, 4] .The principle of sustainable development is to maintain the virtuous circle of ecological environment as the condition, and after reasonable allocation and optimization, the maximum support capacity for the socio-economic development and population size of the region. Therefore, based on the input-output view and DEA analysis method, this paper constructs the evaluation model of water resources utilization efficiency in Jilin Province, and analyzes the water use efficiency of various cities in Jilin Province, and gives policy recommendations for water resources carrying capacity regulation [5] .
Method
Data Envelopment Analysis is a multi-factor productivity efficiency evaluation method, which is firstly proposed by Charnes A, Cooper W, and Rhodes E in 1978. The principle of this method is to treat each object of evaluation as a decision-making unit (DMU), keep the output or input of DMU unchanged, and determine the relatively effective production frontier, and then project each DMU onto the production frontier, and their relative efficiency is evaluated by comparing the deviation from the DEA production frontier [6, 7] .
DEA has a variety of measurement models, including CCR, BCC, ST, FG, etc [8] .Suppose there are n DMUs in a system, each of them has m input indicators ( x m1 ,x m2 ,…,x mj ) and s output indicators ( y s1 ,y s2 ,…y sj ), and the DEA model is:
where, θ, effective value; ε, non-Archimedean infinitesimal, S + , slack variables of m input, S -, slack variables of s output; , weight vector of input and output; n, the number of DMU;
The economic meaning is:
, then DEA is effective; (2) if θ<1, then DEA is invalid; when ∑ =1 =0, technical efficiency, otherwise technical inefficiency; here K=1/(θ∑ =1 ), when K=1, scale efficiency, when K<1, increasing returns to scale, when K>1, decreasing return to scale [9, 10] .
Model Construction
Located in northern China, Jilin Province has jurisdiction over nine prefecture-level cities. The virgin forest in Changbai Mountain is distributed in the east and the grassland wetland in the west. It is an important ecological barrier in Jilin Province; the Songliao Plain in the middle is an important production base for grain and livestock products in the country. The water resources and population distribution in Jilin Province are uneven. The detailed data is shown in Figure 1 . For comparison purposes, the data in Figure 1 has been normalized. It can be seen from Figure 1 that the water resources and population distribution in Jilin Province are extremely uneven, and Yanbian and Baicheng in the east are the main water producing areas, but the population is relatively small and GDP is low. Changchun, the most populous city, has the highest GDP in the province, but its water resources and precipitation are relatively small. It can also be concluded from the above figure that GDP is highly correlated with the population, and the amount of water resources is closely related to precipitation. Therefore, improving water use efficiency and optimizing industrial layout are important means for Jilin Province to improve water resources carrying capacity. Based on the definition of input-output principle and water resources carrying capacity, this study combines the indicators of social welfare and water resources planning in Jilin 
Result Analysis
According to the above method, the water resources development efficiency model of Jilin Province can be used to obtain the water resources development efficiency of various cities in Jilin Province. The results are shown in Table 1 . It can be seen from the above table that the development of water resources in Changchun, Jilin and Songliao has reached an optimal state. Among them, Yanbian and Baishan have the lowest water resources development efficiency. On the one hand, these areas have better natural resources, and on the other hand, the degree of development of the region is too low and there is great potential for development.
The water use efficiency of Jilin Province is shown in Table 2 . It can be seen from Table 2 that the water use efficiency of Changchun, Siping, Liaoyuan, Baishan, Songyuan and Baicheng has been optimized, the proportion of all kinds of water resources is optimal, and the water use structure is reasonable. From the perspective of technical efficiency, Tonghua City's water use technology is the worst, indicating that the introduction of advanced technology and water management experience can enhance the water carrying capacity of this region. From the perspective of scale return, the scale income of Yanbian's water resources utilization increases with the input of water resources, indicating that the economic development level and water use efficiency of the region can be improved by increasing the capital, manpower and resource input of the region. The scale of income of Jilin and Tonghua is decreasing, which means that the increase of water resources investment will not bring about an increase in income, but will result in waste of resources. Therefore, it is necessary to improve the efficiency of water resources utilization through industrial transformation and upgrading and technological advancement, thereby improving the carrying capacity of water resources. Since the water use efficiency of Jilin, Tonghua and Yanbian is not optimal, it is possible to adjust the input to predict its potential output, so that the adjusted data can achieve the optimal efficiency, and then provide decision support for the actual water resources management. The results of water resource efficiency adjustment are shown in Table 3 . As can be seen from Table 3 , using potential efficiency improvements, Jilin Province's agricultural water can be reduced by 476 million cubic meters, industrial water can be saved 802 million cubic meters, and living water saving can reach 65 million cubic meters. At the same time, it is expected to increase GDP by 63.4 billion yuan.
Conclusion
The above studies show that the current water resources distribution in Jilin Province is obviously dislocated, and the water resources in the regions with large water consumption are small. These studies show that there is a significant dislocation of the current distribution of water resources in Jilin Province, a small amount of water a large area of water consumption. Three of the nine prefecture-level cities in Jilin Province have not achieved optimal water use efficiency, accounting for 1/3 of the total. Therefore, the overall water use efficiency of Jilin Province has great potential for improvement. In particular, industrial water conservation can account for 6% of the province's total annual water consumption. Therefore, Jilin Province should optimize its industrial structure and water resources management through technological advancement. Measures to improve the efficiency of water use, and thereby enhance the carrying capacity of water resources in Jilin Province.
